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(54) HADAMARD CODE GENERATING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the Hadamard 
code generating circuit by which 48th Hadamard code 
among orthogonal codes required to generate a signal or 
to extract the generated signal in the CDMA 
communication system. 

SOLUTION: The 48th Hadamard code generating circuit 
is made up of a 2-bit counter 24 that generates 4th 
Hadamard codes in low-order 2-bit, a 4-bit counter 21 
that is operated by a carry output of the 2-bit counter 
24 and produces a high-order Paley code having 12 
states, a 6-bit reference counter 25 having 48 states by 
external reset, a 6-bit register 26 that stores an index 
value, and an exclusive OR gate 30 that exclusively Ors 
the high-order 12 Palye code and the 4th Hadamard 
code in the low-order 2-bit to produce the final 48th 
Hadamard code. 
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(57) [S«b] 

[fill] CDMAilif isXTMZ&^^X. m j &(D4E.f& J $>± 

fit 2 try h<£)4#;^^ K=» — KSr^fiK-r* 2 fcfy hf+ 

ir&ti£><D6 try hou^^^- 26 £ , itufE_b{ii2Paie 
y = — K£8METffi2 try h<0 4iSfc^ K£* 




(2) 

1 

-T5i±l^(REFC) SrfT*5 6 h2£*tHBt#25i % 
0 rf(D±X(D tf y h rt> 0 tfc^: £ tfM*Ui Sixfe*— A* 
1?p (ALLZERO) ff ^Zftt) U 6tf^h^yf>^ 

mifs 6 try hmm9m%*<o6 try haj* (ref ot, m 

IE 6 Ify h i/y^^- Jbteoo4 Ify htfM >"r y ^^ttl 
* [H(5:2)] > ATf?9 V > Yfrh<r>2 Ify b<Dlt&ffl 
— <Z>»S\ h !J1?y h (START RESET) fH^-£3§4£ 10 

h y "fey Mf-5§-$§£S|5150 
fltjffi6 Ify hK^f+^l§C0_bf£4 fcfy hC0{±J* (REF c 
(5:2)] fc % if =7 ^> K^&^4 f y h<D{mm—X*&> 

fcA^ott»ftiJ#J^ (FORCE o DEom-s^m^i-*' 
0' ft&ffimiS »160 

itufEtf)^- hy-fey Mf -^<b ^ffltf)^ a y ^ £ £^ 
ft~R£co tf y b (CI, CO) Srttl^t, ^bi-^^y 
-«*S:ttJAi--5 2 fs/ htHK»24i:, 

y hC4, C3, C2^r[±J^-r^)4 try htf»*21t, 

8MB 2 tf y Mt«<7)Tfi2 try h tH^7 mJfS B tf y h 

i/^#-^Ttt2 try h-r ^yfx^m&tsammw 

K£j*S$l70 

■tf ofg-g-i: &r/B^T12ftPaley a— KSr^fiKi"512JfcPa 
ley =3— K£j$$|5180 £ , &l>\ 

fttJlEOH^^iftT^ft^^ K=3— Ktl2ftPaley = — 30 
K££!fe3»»UT48ft^y^ K^— K££j5£-r<548ft 

[»**2l BufE'O* tt^3fi#J«iaSBl60 tt, 
Jfc«fiE35£. *^lt««oHJAtm^raiBJiS^:Tttl 

[If*rl3] iufEl2ftPaley ^-K3E/&g(U80 tt, 
«rlBW-««21<^Ul*C2S:SlE-r-6SKy-- h27£, 
*OR|E£ftfcfcH;*jC2. *St^ttiMrlBm*C3S:«rfBtll* 40 
C4<£>3iiJWJ:: J: o Til*Ri-^)51JR^28 . 

i^ot, S^TPaley =i— K^' 0' ^^0^5^^^ 

tft3Sfp (or) N36t % xvfflriEttafpy— h 36^i±i 

* \Z «t o TfufEiliR^ bSJR $ Jxfc ft* Sr 12#CPaley 

=3 — Kir L-cm*-r4aiR»29i:'c«j5!i-r*r t 

[»*«4 ] iiufE48ft^-v K = — K£/*8B190 tt, 

i tett^^-y-^ k=- k^*eib5 0 so 



11-177529 

2 

i-5fcfci;ft(REFC) 6 try hS^ftiSc^SS^, 

irpff-^tti* U 6 Cy h <?M >7 y ^ * (lt*SBf* $ 
tL7t 6t°^hUy^^ —56 fc , 

HiffS±{i4 tTy V<D4 l*"r y ? *\&?) [11(5:2)] , £.5 

K«-§-(M0DE)M ctoTilJRL, -^^iliR^^/c 

h y -fey hit (START RESET) £^4^5 ^ ^ — h I) ir 

mjfS6 tTy h*!»W-»S55<75±ffi4 f y (REF 
C(5:2)] K^b©4 tTy h CO f t ^ ^ [^] — ~e 

5 fc » co p fe^jf 'J a ^ tB -r z> 9 o' tt&ffim a 

fttJfS^^^— h V±y Vm^h$V^(D? p y^ ^^^^ 
bit, *Tffi<OtTy h(Cl,C0) ^Hi^L, ^bi^^^y 
— «*SrlU*-rS 2 If y hff«»54i: , 
mlfEOif p ftt^^Jf 'J i SIR* - K (MODE) m^rtfr 

fcte*ilwJ;o-CiM£U ±ffitfyhC5.C4, C3, C2^r 
tH^t5 4 tfy hfMSc«51fc, 

WIE2 try hf|-«*t4lfy hW-»»i:OtB*i:, SufE 

6 If y h i/^^-©6 If y h ^yf y ^ ^ ffi i: SrSiS 
^Itt, 4*^4^-^ K=«— K, JSltJf64^^-^ K=«— K 
Sr^J5£i-*4 2fc&tje642fc^^^ K^— K*J*ffll7 1 

mjfS4 tTy hf+^5160ttl^, rnlfSifpf^M'JS'J^m 

/L-if p{f-^c!r Srffil^T12^Paley =i— KSr^j* 
■t-Sl2ftPaley K£/&&Bl81 % 

fl(rlEtB*SiXfe4»:^^ Kfcl2?fcPaley K 

<t SrttaftlV L-T, 48^^^^ Ka- KSr^-T -548ft 

ft, ^5^^64ft/>>^^ Ka- K^rfufE^JR^— Kco$iJ 

[IS*rB6 ] ff)fE4 ft^c/64ftco/>^-e K^— K^^Sc 
SB 171 

MfB6 tTy h \si?X*—5G<DT1SL2 If y MJU*H(l:0) <h 
mJiE 2 tr y h f+ife:l§54coTe 2 tf y h tB* (CI : CO) t 

tt*«r#tettia3ssiy— h7ix?iaa«* it 4 

mJHSJiji60 4 f y h tti^?H(5:2) <h MufB 4 tTy hff»«51 
CDffi*(C5:C2)^$r^n-etlf^ffiy--h(66 -63) T* 
Mia«J|CL*:«, -tOtt*Sr#«&«ttafty- h70, 69 

fc4ft^y-v K^- Ki:S:S bt^teWfftaafty- h72 



3 

Sit 8:«f1» 4: i"5 St* 1 ! 5 ISffiO^y^ k = - K£/& 

-T3[±rt(REFC) SrU $ (c£ip^r ^ V —tii*) (REF CA 
RRY OUT) 6 tfy h£2gfHBfcB86^ 

■^ofg-g-SrUi^b, 7tfy hCD^T V^y^jfirtSBrjES? io 
tt/t 7 fcf h U >\X ^ —87 <h , 

mm±.{±L4 fcfy h<D4 l/y^y? *\&?) [H(5:2)] % 
tltz^r— K<MODE)«-&U:«fcoTS«U ^(DM^W: 
y -fe y h (START-RESET) m^ft^-th** — h JJ -fe y 

tui£6 try hsmft^86<7)±{5:4 try h^Hb^f [ref 

C(5:2)] ^7!» K^b<^4 fcfy h^f|S^(l)— 

54§£\ O tT^^TcofB^r^t 0* £ b~Cit!l *9 "T <5 20 

162 <*r , 

mmcD*?— h y-fcry Mf-§-£:^g|5<£>* u y^ t&-$-x_ 

— «-g-S:ttiA"t-5 2 tfy hfHft«83£, 

mf FEcOif p jfi^^Jf "J S ffi & t mtR^r - K (MODE) m^t^ 

fcte*fcfwJ:oTlbf^Sn, Jh{£tf y C4, C3 ? C2 

ME 6 If y ht|-»«86<7)^ip^r^ y — ^AiaoTi 30 
f£U *_bffiWtry bC6%m?)-tZ> 1 *fy hfh«*81 

mjf52 try hfHKcSXOM try hfftfcgg^tfci^i:, Su 

IB6 fcfy h ^^-^^6 try h-T ^-r'y ^^fttt Srlft 

ftfE4 tfy htHBt«82^a*, flftE-tf n 

yUfnff-g-^ Srffi^ri2ftPaley KSr^fiE 
i-S12ftPaley ^ — K£/?£gBl82 i: , 40 
Wl&ttijj £tl1t4fcs^jf-* K = — K£l2#CPaley K 

k=j— K^.^i92 Rximmi try ht+m^ 

COffi^(C6) t 7 fcfy h U^^-^-COttl^ [H(6)j 3&S«| 
IBtUASn^:482fc/Ny^ K=a— K^SMfiWffilJifn bT96 

bT128^>^ K8r£fiH-596#;, &t>*128 ft 



#§^^1 1 - 1 7 7 5 2 9 

4 

[0 0 0 1] 

(«T. 'CDMA ' <Jr^-T5) ^iSHfy^rAC 
482fe^^-e K=»— K (Hadamard code ) , fcStMi, r 
f 0 0 0 2 ] 

ll£^(D&ffi] —m^, CDMA^lff i/^^rJ^tZjoh^T, ^ 
^ is tz.tbtZ\£3£=t-- K (Quadrature Cod 

^^^b^D^co^^n^m-i-^ttffi-r^Bt, a:^ 
7^, iB«ii— tr^Sr##Yt"r*fc*izr±, *Anu 

[0 0 0 3] ^coi = — KS: 

*^i-Sfc*^ff»fFO— bT, /r 
K (Walsh codes ) 3&^^jfe&t^3S« r^H#ff^5, 31 

1,176 ^\ " 64«k^^ K = — K^tSr^jSK-f-s 

K = — K^J5£lal¥g^^bTV^ 0 r. ^>BlffiS:#flg tt^ 

[0 0 0 4] 2tryhfHfc*112 CQtfcJ^ (CO, CI) <^6 
tfy h l/^^- 114 <7M>-ry^ [H(5:0)] 
Tffi2tTyh (H(i:0)] ^>ttJ^^A^^S:*t Attfc — O 

of^a (and ) tf— v (118,119 ) msmmzMft-t 
ttsfp (xor ) K124) -ettUff&ttttafDSrffio 

%&m. T{i 2 tfy h<^4J!fc^^ Ka- K (H0UTL) 

[0 0 0 5] Se>«r % BUIE2 Ify hfHR#H2 ^bffi^j 
b/c^r^y-m^ (Carry-out) SrA*trS*tA4x, 4 

try hfh»sii3 7^^^— fc^^iif^^i- y 
/^^iX^o riliaot, 4 try hft-m^ii3 com^ 

(C5, C4, C3, C2)<k 6 hfy h Ui/Xf— 114 <T>4 ^"f 
y?X<D*P % _bt£4fcfyh [H(5:2)] (DtUtS^tl^tl 
7^^(-gttAtbfcAND h (120, 121, 122, 123)<^ffea 

at^feSSrSrfAix, XOR y— h (125, 126)/J^fl#ft!i 



(4) 
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WttSlftSrBlSo ^<OX0R h (125, 126)^6 -ttt-P 
ntti* Lfc/SJfl^mJfBXOR h (124)^fetH* Lfc4 
K=»— Kffii:Sr$ ?>tcXOR K127) 7*>£># 
teWttafPfirfto-C. *SS642*C^^ K=»— K (HOUT 6 
4 ) 8rffs5 0 

[0 0 0 6] t£*<ZV^^ K=» — K^J*EIBStt, 

2fctf»RSSH£/0 U w<ai:#SlR£ft-tttJ;/3 
"t"5^E— K (mode) «-g-<D2itfP«r £ o T*jf&<7V>^-e 

8J5fc, I6#c ? 32*, &£>*64*^^ K^— K££/£ 

SEoTfHRISS: 1 try h 2 tf ^ K 3 fcfy k 4 tf y 

i^y^^ -CItI £ ftfc>f 5/ ^ * {z X o T$r^ & ft 

* * * 4: , fn»«^m^tsrifesw (and) y-h-es* 

tf\ »R*ftfcff«»<DUl*Sr2iifpS:fif*oT*i»^ 

[0007] itififetDftmzminisXA&s^-T k=3— k 

<9!c 0,l^^f:fcOTi)ot t 0, 1 S:ffll^ftff« 

[0 0 0 8] 
[*1 ] 



H* = 



= [o° ?] 



[0 0 0 9] 
[ft 2] 



H 4 -fH, H2I 
LH 2 H 2 J 



ro 0 0 0 
0101 
0011 
10 1 1 0. 



[0010] 

[*3] 



[001 1 ] ±<d% 
[0012] 

[»4] 



[0013] tt, 
[0014] 
[f 5] 



H 2 »-i H 2 — * 1 
H 2 *-i H 2 »~iJ 



:3cd 



H 



2*" 



10 



[0015] dxtLT, 
fr^iJ-CfcS. Witt. 
[0016] 
[ft 6] 



H 2— 1 

0, 1 SUSSEX L-t*5l^fc: 



H 2 »-i 



[0017] t . 

[0018] 

[ft7] 



H 



[0019] i;j;oT7"p y ? <d& & 4(Dm.m2mn j % 

bft^E^^— Kco^f-te, l^^oi:tt4*, 8 
* ? 16*, 32*, 64*^^ K = — KttfcofctfS, 48 
^/■7K^-K^ 48JfcftO c > 64*Sr(6]B#i^^^:i--5 

[0 0 2 0] 

^fc^cD^^^gfftJj;, CDMAiifg -MC:fc3^T , 

«#«r£j*Lfc!K ^ritSftfcW-S-SrttU-t-atS^K 

-e * « / n ^ K = - K4£J*EI1B Sr«it5:tl:*5 0 

40 [ 0 0 2 1 ] 

^(REF C)«rfif*5 6 tfy h aSmtURS t , Oflco^T 
t±5^/L. 6 fcTy ^-ry ^^-IK^BtjKSftfc 6 tfy 

M/y^#-t, ttjK6 try hSfpff»«<D6 try htB 

(REF C) <t % SufS6 fcTy h ^^^^—±(4^4 hf 3/ h 
c^-r v-r ?/^^tB^ [H(5:2)] , K/j^o 
50 2 coffin DT'fo^i^, h Jl -fe sx h (START RES 



(5) 



et) m&&&2i'fz>x*- b y-fey hmtt&Mt. m 

126 tf >;/ h*iptf*#<E>±«fc4 try h^ffiA [REFC(5: 
2)] ^7^VK^4 tf y h^fit^i^c-Cfc^m 

»o -t? n fe^M#j ms «•!§-«: aa-*- a ' o' j«*i m u 

tbtlttTfi^f y MCUCO) «rffi;fcU — ft 

«S*i:«-J:oT»f^bTJifafcr^ hC4, C3, C2^m^-r 10 
8 4trj/MH»i, AfJiE2 if* hti-ft»(OTfi2 try 

hm^4:mllS6 try hl/^^^7&2 tfy h>f 

SUIBif p ffi%$J«4 S «3\ /M? n ft 4§- <h 12 
&Paley =i - K 5 12#CPaley n — K4rt«i, 

Rr£MMmJ3£*ltL41[k^y-? K=2— K£l2#:Paley 
- Kifc»S«J|L"C48ft^^ K = — KS:4fiR^548 

[0 0 2 2] HtffEO'O' ffl[^3*#J«iaSBtt. ttrtfcSi:. 20 

Js/^^P^ttMSnSo 12#CPaley =a— Kdfe 

Hi*c4(o»jiiaotiKt5i^^> awa-tfnffiBi 

TPaley n — K^' 0' &Ql)WlrZ> tL&XD^Wfo (OR) y 

[0 0 2 3] *^PJ<DteO^!9T-fo^48*<t64?5fc < Jr^N 
^K = — K^dUim*. lftlE48#y^-^ k=i— K£/£ 
try htHBc*aW4 if y MHfc»£<E>£ti;fi 

K=a — K<hSr4j5S;-r^4^t>*64^N^ K = - K£/£; 

/u-C*J*b^:t>C0T-fc-5o IltlRfii^fyi/^ 40 
If (MUX) S:^aM»ffli-5 0 

[0 0 2 4] *36W<^t9«fe^#«T*fcS96»C. &t>*12 
8 JJcxn^ Ka- K^fiKStttt. WE48*. Xtf64#CO 
K = - K£j*08&fc. «JE6 If y h**fHR*a> 

btti*SJxfc***^y-tB*^j:o-cttffi-* i try 



#BB5Fl 1 - 1 7 7 5 2 9 

8 

WEl if y Mf»*oa^(C6)4: 7 if 5/ h 
K«»# StlEtU^*^tfc48»c^^ K 

^i-^96^^128 ftO/N^Ka- K^SSSr$?> 
[0 0 2 5] 

^ K=« — KS:^J*-t-S^:*{r^S*12»cPaley =a — KS: 
»t5^fe(^L-CP^f5 0 12#CPaley a — KttE* 

[0 0 2 6] 
[ft8] 



Hn ~[l T 



Qn-l-I„-j 



[0 0 2 7] X(X)=0, x ^p^M^fo^^ (0 if x 

is a multiple of p) 
X(X) = 1, x ^y^-n P (7)2ftCOS'9T'fe^l^ 

(1 if x isa quadratic residue modulo p) 
X(X)=-1 , x ^ya-Dp(02toa!)t4^i^ 

(~1 if x isa quadratic nonresidue modulo p) 

0 0 

1 1 =mod(l/ll) 

2 4 =mod(4/ll) 

3 9 =mod(9/ll) 

4 5 =mod (16/11) 

5 3 =mod (25/11) 

6 3 =mod (36/11) 

7 5 =mod (49/11) 

8 9 =mod (64/11) 

9 4 =mod (81/11) 

10 1 =mod (100/11) 

mmm4x^frtcmv<Dm&m\<^xmhfiti jacobstha 

1 ftfU (matrix) QpCO^ Ofr^lfiqoj (i^cO^l^J; 

[0 0 2 8] 
[^1] 



0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


-1 


1 


-1 


1 


1 


1 


-1 


-1 


-1 


1 


-1 



9 

[ 0 0 2 9 ] w ^ X\ -1 & 1 t . 1 SrO t £&1-jh,ii T 

[0 0 3 0] 
I* 2] 





0 0 0 0 


0 0 0 0 


0 0 11 




0 12 3 


4 5 6 7 


8 9 0 1 


0 


0 0 0 0 


0 0 0 0 


0 0 0 0 


1 


0 10 1 


0 0 0 1 


110 1 


2 


0 110 


10 0 0 


1110 


3 


0 0 11 


0 10 0 


0 111 


4 


0 10 1 


10 10 


0 0 11 


5 


0 110 


110 1 


0 0 0 1 


6 


0 111 


0 110 


10 0 0 


7 


0 0 11 


10 11 


0 10 0 


8 


0 0 0 1 


110 1 


10 10 


9 


0 0 0 0 


1110 


110 1 


10 


0 10 0 


0 111 


0 110 


11 


0 0 10 


0 0 11 


10 11 



[0 0 3 1 ] i!tjffi<m2#;Paley Ktt. % 0 ft t fg 0 

m<D±x<Dmm&'o' -e*>o, w,\ ft <om intern \ 

fro^ii^ijfiioio/ooii/ioi <n\WfX^— K^jSSix 

a 0 *tL^e>» 2 ftcoM i i ftmxmfrhm 1 

^»103?!l4T-^«ff-C=a— KSr^fiSf * 0 EP*>> * 1 ft 
^1010/0011/101 COfjS^1101/000l/ll0 OJHfcgEJEStl 

xM2ftxmj%£tiZ> 0 :©i5i!»ttii, *3txftt* 

tcteftcom i ^'j^fii i: * <9 , -tn««ojijcoa[^w»:w 

If? 1 fr<£>^ 1 ?IJCD1010/0011/10lC^fe^^$^-5 £ a 

^tt, 1010/0011/101 co#f£te3 
tfy hfN&Sf (counter ) CDLSB (Least Signi ficant 
Bit) , RXJ2%Fn<DT$L^V b<DttiJ3&&mz&£)£ 
tl&k\t*5 ZtXfoZ> 0 fufBl#@C0LSB &t>*2#g<D 
LSB <Z>(gte3#g£>LSB i:«];oTSRSjx5o ^tt, 
t^T^fitll^'O' £££o 0 t£oT, /n^VK^-K 

Sr«roJ:5^-t-ntf, i2&Paie 
y =-K^ftIgIK*s«JSS*t4o 
[0 0 3 2] [^1 (Dmmmm) m 1 12&Paley 

12&Paley n - KSr£/#-f- 3 Hlg&KlOl, *Ttt 9!i-3 0 13 

ft -^-(^ J: oTl2f@co^^^Wi"^ 0 -ttt^b, 4 try h 

^>?^^ — 7tziffjK$nfc>r >f^^^i4 try hsm 

/j^-<D|§'g\ 4 fcfy HPaley ff»S 1 <E> y -fe y Mf-§- 



(6) #flfi±Pl 1- 1 7 7 5 2 9 

10 

(START RESET) Srf£ So t£oT, 4 fcTy h Pa ley fHRjg 
KDV±y h«-§- (START RESET) (3 > ^- x. <b *l 5 

^Sl5^y i? 5/ (RESET) #'1' t*5KBB"T? 

tt, -toy -fey MB-S*R1E4^- h 9*iiCT5ia3Ho 

I0t»l«t5wi:i:j;ot, feJS, ^Jty hfg 
# (RESET) if* I' t^SKWCtt, 4 fcTy hPaley ffHR 

10 [0 0 3 3] tit, 12JSfePaley a— K^Wtttt, 

Mfrh^llM^X^mfc' 10100011101' t'fcot, 

^Mlt^li, 1010/0011/101 ^fi^^|S9igLT 
tt}^£;Jx5 - k&t>frinZ> 0 —Jj. 4 \fy hPale 

y fHSfcggl ^LSB(CO) fi, * 01010101' ttSriBtt ^Tf^oT 
*5 9, 2SS<E>LSB(C1) te' 00110011' OttSritt^TtfSo 

fHSfcgg 1 Otfcl^ft-^LSB(CO) h 5 ^feRteS 

20 n7tjtt^4IUttJ^J$n, SHRSl C0 2#g^LSB(Cl) m 

4 h^Paley 1 ^ ffi^J $ ^X/cC2m^O$U» 

30 ^ h (reset) it -^STjifcafp^— h ii a>bttHfnbjfc»K 

h 5 , JiViBKS 3,4. ttSfp^— hll ^r(£^ 
[0 0 3 4] ttofe, ^fflCOy-fey h«# (reset ) 

y-iry hfi^iaotf i?y^off^?)n§ 0 Paie 

40 WPaley ff*«l(^a*tdS|a---e*S»-&{r, Jt«« 
8^?)l4t6yt^ Mf-^ (STA RT RESET) CioT 

mmi$}iz>k\<^^kxtbz> 0 

[0 0 3 5] — ^OtT^^TCOffi^O t451ft 
tt, Sftl^T'O' SrA^4*ffi (ForceO DEL) 1 — C4 
fcTy h U^^^— 7 O^Tc^t: 0 ^ 0' 1 1/ > 5 ^ t % 
tttilTfff (all-zero) Srf^9, 3St>T^T^ttl^ 
Sr'0' ^t^5fc»t?*>5 0 H2I1 Bl 1 OEBSSrffii^T 
12^ccoPaley KSr*j*-T #ftHfS:^ bfc 
Hffi"e*>4 e 12] 1 SrflH*Tl22fcPaley =«— 
50 EIBS(Co^TJftWi-4o 
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[ 0 0 3 6 ] ftM(D!)±*y h«-g-fc:«fco-C4 try hS^ 
f+«Sc^g 2 ^^^7^' 0' ±r#5«> t)-*«2£>ttj;&a*4 
h l/^^- KD^l*"? *mtffl—X'hZ)M&. ft 

'xxxxxioioooi/ o lionoioooi/ o nonoiooor (D 

*5tf£0, 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44 dr |r)«IT*4> 

[0037] cm 2 (DmmcDftmj msn. mi ^iniss 

£r/fH^T48#:^ < V K = — KSr^fig-r 5 El & lit? 

r.COHJte<7)^^^jo^T^. 0 2 <D12#;Paley 3 
— K§rffl^T48#C'>:?V K = — KSr^JSRi"* 7t ^coiUSS 

^Ol^ffiStSo Bl3li, (21 1 6912#CPaley = — 

*@8l:, 2 try hth^24^$e>tcpftAPLTt£3SUfc 

[0 0 3 8] 6 fcTj/ hX2pffHR*25tt6 try h<7>S»ff 
»*25t>^»^y-fey HirJ:oT48«JBSr^rb. ^ n y 
* (CLOCK) i:^g|5y -fey (RESET) t^itfXRE 20 

FC(5:0)^tlj^-r>5o tit, 6 try h U^^- 26 
H KlfiKSixfc>f ^ CH(5:0)] t 

25^ibtfci*$tL^REF C(5:0)ttJ^i:, 6 fc°y h Uv?** 
— 26frt>mj3&thti'{ >*fv 9* (H(5:2)] . Rlfy*? 

h y -fey h«-©-*£88150 T?*>5Jttt*34-eJ4:« 
tt, bU^tttfSgl— y-fey h«-^ (STAR 
T RESET)' 1' ^rl±i^-r^ 0 
[0 0 3 9] -t IT, '0' ffi<D3SS«fiJSffl5(160) t Lt 30 

<z>W:tfc8&<35)M: % flufB 6 try hS«W-*«25^bffi*$ 

ttfcLEF C(5:2) t ^7^> Krt>*> A#$;h,5«-g- (4 tT 
-§-'0' S-D -7 y y^ • :7n y y^^rilbT-if Dfg^J 

AND h23^A**JxS 0 ItLiaot, 4 htf 
»«21tt2 fcf 3/ hft»«24<Odf-y y (carry-out 

[0040] 6 try hcommnm^st^^T^y^^^ 40 

$ -26 1 (D ftjj j*s |g— f- £ 5 8L£ t?fHR»a s y ± y 
tt, 2 fcTy htHR»24^tUAC(l:0) i:liME6 try h 

26cotB^H (1:0) t Stand N3K32 -c-tn-pft 

«fiffl«LfcSL -t^tt3S«Snfcte**SrX0R h33 
T^ftfe^ffaajPSriitT UTfi2 tf y h<7)4^^ K 
= — K (H0UT L) £fE£ 0 fit, 1 2&Paley K 
£/&g|U80 fl Rfey— h27 % «K«28,29,»a*P^— 

4 tfs/ hff»«210dl*C4<^ft!lflll^«toT8frlBa*$iX 50 
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fcC3 f *«t^tt, Ste^- h27T?C2*SRlE*ilfcfflr 
iltRSg (Mux; 28) -CiSJR-TSo ButSD - 7 y s/ 7" • 7 u 

y^^fom^sttfc-^ottasftitiSfli-s-t, wi56 tr 
afny- h36^e>«agfdSixfc3ig*^j:oT, ambsk 

»28^&tBASixfcfll»S:a«i-S 0 ^ti(cJ:oTilJR 
«28^e>12ttJBSr*-t--5Paley K«:f£S 0 
[0 04 1 ] L"C, 48i*/^-^ K=»— K£/£;8B190 t 
bT^tlMfiWiaSfn (X0R)y— h30fl #ufS_bfi;<7)12#: 
Paley fit t T{iL<D 4 #y^-e KM £ SrflM&ttlftJffif P L 
*j(*W*w48JJc^^ K = «- KSrf^So 04 11 0 3 

1tmmx3bZ>o 6¥y b<D^>-T~v?* CH(5:0)] co 
Tffi(0 2fy h [H(i:0)] Ciot^ 1 
(HOOT L) JWbiX, Jb{i(D4t: 0 
3/ h [H(5:2)] CD-f ^^3/ 5 tr£oT 5 0(Z) 

V^*Paley=i — K^f^biX-So 

[0042] 3 (Drnmcommj msn. 4S7x^m4 

Ik h<D K=»— KS:IBNP^*AS;i"SlsIKB|-e*So 

15^#1LX, 48#C&t>* 64 fct<D'^ff^ Ka- KS: 

Sc^SSfi, 0>8B^uy* (clock) t y -fey hW-g-fcSrS 

ttTREF C(5:0)Srffi^J 6 t'y h U^^-56fl U 
^^-^BfK^n^-r CH(5:0)] <t ALL-ZE 

Rom-§-<b^m^-r^o 

[0 0 4 3] *HfBcoA*-e*>* y-fey hfS-g- 

tt, K^ot!) "fey h<7?«F^35S**5 0 48»CT*fc 

48«ftg (stale) ^otfc^, 642fe^«>-5»& 

(±6#i^Soti^ 0 h y -fey ns-g-*£SBi5 

1 H «K«6itit<R«62i:i?«fia$lxs 0 r©J:5ft 

[H(5:2)] . *>51M*. ^7"?>K^b4t:-^hff^ 
+ oS:^S8^b«etSixfc»K (SEL)-e- K 

(MODE) ^*JW«r«toTaBR*61T?»R-r5J: ylzfj: 

h Q ^<d x y\z^(DmiR^eixmtR$h,tz4 tr*, ha 

Xtf^9«>> K^^co2 try hth^i:mJfB6 tfy h 
SJPW-**55^6 try hffi^REF C(5:0) tSrJtRS^J: 

hit -g- (START RESET) £^g|5<0* 2 tTy h 

fHfc»54^AAi-*. 

[0 0 4 4] ^tltCj:oT2 ITy hfHBfcB54-Cfl Tfi 
^2 t*y Ncoffi^ (Ci,co)S:b, $ b{-^r-v y — Srffl* 

-r>5o ^tt, 'o' it^3feffi«affii6i ** % 

D - 7 J y ^ • 7 p y 775^ti** il5 0 rco^^/j: 
«^t-J:or]t(R*74"t! i ttffirlEtH**4xfc4 tTy hcotii 
^ILEF C(5:2) t ^7 > h*frb<D4 \f y V\^t}t^^M 
tt, ^COft^p]— T**4*&, D -7 y 3/7° • 7 a y 
^75^51 CT-en«[5*MBiJf(S«*fcai*-r*o ^t±bb 
$^fc-tfD«5S*J#JS«-8-i:aiR^~ K (MODE) ff-^t 

S:5«ta« (nand) y— h52-ctta*»i-So ^cofasi 
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mK^tntmrntm^ try ht+»^54co^--v ma 

(carry-out) t £rfSsa«y- h53T£ ^^fftSSf-TSo 
EP*>, 2 tr 'y hW-**54^bffl*SiXfc^r^y— tCfco 
T4 \fy hffft*5ltt»f£1-5 0 rtL{Cj:oT, 4 fy 
hff»«51tt4 tfs/ hoa*(C5:C2) Sr-T5 0 
[0 0 4 5] 48#C'>^ K = — K(H0UT 48) fifufS^fW} 
«tC12#CPaley =2 — K£j*8Bl81 <t 48#C^N?> K = — K 

£j*8Bi9i -CAKE Six, ^J:9tt^t5o 
mm 4 try h»»«5ioai*c2SrRte^— h57Tsfc 

U w $ tbfcft # £ t^iu?2C3 £C4{f -^d J: o Tig 

R« (mux) 58 TiltR t5o -^n^b, BfrfEttJ^Sixfci? 

d m&mm mm^-t ar—>w vm^-t&oRf— h 75 ti^ 

fc_hfi£>12#cPaley fit t TflW 4 Hk^V^ KfSirSrXOR 
h60T#f&lftf&®fabT, ***«Hr48#;/x*V K = 
- K (HOUT 8) S c 

[0 0 4 6] —^64^:^^ K^— K(H0UT 64) fi % 4 
Jfcftt/64#c^y^ K = — K*J55SR171 T#cO J: 5 fw^fiE 
t6 D IP*>, WIE2 try hW-««54OttJ^(Cl,C0) t 6 
tf y b\si?X#— 56C>m^ CH(l:0)] Sr^riX-^ixAND 

h (68,67)-ettawufe«, xor y— h7i-ciaaa 

S^7U4^^V Kn— K (HOUTL) ^^^"T 
3o f Lt, WIE4 Ify hW-««51^ffi*(C5:C2) t 6 
tfy h 56(OW*(H(5:2)) 4: Srl^flitCAND 

h66,65,64,63 TfftJSSfb*:^ XOR^— h <Z)tU^7 <b % 
Wffi4 2fc^^ K^ — K££-$ fe^XOR y— h72T#Ni±l 

(hout 64)as8KB$Jx5 0 
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[0 04 7] Z(DX o\Z.\titi£Mz.Witk^s?^ K=a — K 
(HOUT 48), XV64ft^^-^ K=a — KCHOUT 64) frtt, 

a*?*— k (mode) ©«-s-^jsii-r»K*73-rsiRsn 

T, *J&<E>=i— K (HAD A CODE) St^/jStT 5 C <t *r £ 
So EP*>, — Km-^^$>J»(wJ:oTil$R^73T 

tt, '0' Tfc54§-g\ 64#C <7V^ ^ K KSr*/* 
U ' I' T&3^J3:48#^n^ K=a— KSr^fift-TSo 

^^^■f-S»-&com-^ft»Sr*bfcEIffiT-*.a o 48«c 
10 tf>=3— Jbizti^ J: 9 JZ122fePaley=i— KftlM 

^Ka-K (houtl) tsr#tewiaasibT«3t-r 

£ 0 647X^- Vcom^, 6 try hfHBtS^tU* (C5, c 
4, C3, C2, CI, CO) CO^T^V^y^^ [H(5:0)] tr 
«toTC4, C2, COfg-g-^sa^^ix, ^<DmiR&*lfz.m*$ 
&±%mtfXMI&<D=i— K (HOUT 64)Sr^So 
[0 0 4 8] 3*^^^ K=«— KSr^fiS-f-SlHJK 

— K<7)dfe/*0BS£JB^T64&^^ K = — K£/£|§]BS«: 

20 y HfHBc«Srffii^T48JJc^^ K = — KS:#*t-5ir, W 
*i3ite3BS*Lfc96jJ:a— KSr^5rt*s-e#Sb, ^ix 

[0 0 4 9] T^<Dm3 tm4 tfc±.l£<D481k, 64&CQ 
/N^Kn-K^ltl^o ^3lvZ*5t^T, ¥^^tLT 
V^5SB4)-tt, 12#:Paley a— K£>' 1' Tfe V , &i^8B# 

[0 0 5 0] 
[*3] 
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